Mechanisms underlying the beneficial effect of soy protein in improving the metabolic abnormalities in the liver and skeletal muscle of dyslipemic insulin resistant rats.
The present study analyzes the effect of the replacement of dietary casein by soy protein on the mechanisms underlying dyslipidemia, liver steatosis and altered glucose and lipid metabolism in the skeletal muscle which developed in rats fed long-term a sucrose-rich diet (SRD). Wistar rats were fed a SRD for 4 months. From months 4 to 8, half the animals continued with the SRD, and the other half were fed a SRD in which the source of protein casein was replaced by soy. The control group received a diet with cornstarch as source of carbohydrate. Compared to SRD-fed animals, the rats fed soy showed: A--in the liver: reduction of triglyceride and cholesterol storage and decreased steatosis; normalization of mature forms of the protein mass levels of SREBP-1 and the activities of lipogenic enzymes, while the protein mass level of PPAR-α and fatty acid oxidase activity increased. B-in the gastrocnemius muscle: normalization of the enhanced lipid storage and the altered glucose oxidation, improving glucose phosphorylation; decreasing protein mass level of nPKCθ in the membrane fraction; reversion of the impaired insulin-stimulated glucose transporter Glut-4, and glucose-6-phosphate and glycogen concentrations. Besides, dyslipidemia and glucose homeostasis returned to control values. This study provides new information concerning some key mechanisms related to the effect of dietary soy on hepatic lipid metabolism and insulin action in the skeletal muscle in the presence of pre-existing dyslipidemia and insulin resistance induced by a SRD.